Halotolerant bacteria are capable of tolerating the presence of saline stress and can even survive in the absence of saline stress. This study was done to enhance Indole Acetic Acid production by media optimization and then to isolate the same.. The work starts with sub culturing of the 46 halotolerant rhizobacterial (HTRB) strains from the culture collection of previously isolated bacteria. These HTRB strains were screened for the production of Indole Acetic Acid and further quantified with UV-VIS spectrophotometer. It has been found that strain AMET7041 has produced higher amount of IAA and hence was selected for further studies. Media parameters such as Carbon, Nitrogen, Tryptone and Salinity were altered for enhanced IAA production. The optimized parameters were used to mass culture strain AMET7041. Further, the IAA responsible for the plant growth promotion was also isolated, separated and authenticated via standard methodologies. The culture filtrate was concentrated and then components separated using silica gel column chromatography. The IAA was separated using various concentrations of solvents Hexane and Chloroform in silica gel column chromatography and its identity was confirmed in TLC as well as UV Visible spectroscopy.
Soil salinity is one of the major agricultural problems limiting crop productivity in most of the arid and the semi-arid regions of the world. Soil Salinity is caused by excess accumulation of salts, typically most pronounced at the soil surface. As soil salinity increases, salt effects can result in degradation of soils and vegetation. Nowadays soil salinity has become an important issue in agriculture, which is also one of the most urgent global problems to provide enough water and land for agriculture for meeting the world's food consumption (Pfiser, 1999) . Sodium in the soil adversely affects the growth and yield of the most crops, which are highly salt-sensitive (glycophytes) (Bashan et al., 2000) . None of the top cultivable plants are salt tolerant. Salinity is a natural factor of the ecosystem in arid and semiarid regions of the world and can also be induced by irrigation (Abrol, I. P et al., 1988) . Nearly 20% of the world's cultivated land and nearly half of all irrigated lands are affected by salinity (Zhu, J. K.
2001).
Biochemical signals transmitted by the roots are said to be the major criteria in conferring the salt tolerance in plants (Shen, 2001; Munns, 2002) . However, significance and role of the roots of plants in improving fertility and crop productivity of the salt-affected soils have mostly been remained unexplored (Munns,2002) . Statistical studies established that inoculation with Azospirillum halopraeferens, a mixture of two Azospirillum brasilense strains, a mixture of Vibrio aestuarianus and Vibrio proteolyticus, or a mixture of Bacilluslicheniformis and Phyllobacterium sp. has increased the height, dry weight of the plant and even the number of branches (Bashan Y. et al., 2000) . Enhancement of plant growth promotion under saline stress happens by the reduction of ethylene production via ACC deaminase activity (Siddikee et al., 2010) .
In this context, the study was done to check the plant growth promotion activities of Halotolerant Rhizobacteria obtained from culture collection of previously isolated bacteria on crop plants such as Finger Millet (Elcusinecoracocna), Pearl Millet (Pennisetumglaucum), Green Gram (Vigna radiate), Black Eyed Peas (Vignaunguiculata). Plant Growth promoter, Indole Acetic Acid was isolated and characterized. Then the effects of HTBR strain on the above plants with respect to their Protein, Chlorophyll and Carotenoid content was performed.
Collection of halotolerant rhizobacteria
A total of 46 halotolerant rhizobacteria (HTRB) which were originally isolated from the halophytes were obtained from the Department of Biotechnology, AMET University, Chennai. These samples had their origin from the rhizospheres of Sueveda sp. found along the Kelambakkam salterns, Tamil Nadu. These HTRB were previously characterized for their salt tolerance (Jayaprakashvel et al., 2011) . Nutrient agar medium supplemented with 1% of tryptone and prepared with sea water was used for subculturing of the samples.
Screening the halotolerant bacteria for IAA production
The halo tolerant strains were tested for IAA production by the method, described by Brick et al (1991) .Bacterial cultures were grown for 48 h on their respective media at 36±2 °C. Fully grown cultures were centrifuged at 3000 rpm for 30 min. The supernatant (2 ml) was mixed with two drops of orthophosphoric acid and 4 ml of the Salkowski reagent (50 ml, 35% of perchloric acid, 1 ml 0.5 M FeCl 3 solution). Development of pink colour indicates IAA production.
Quantitative assay of IAA production
HTRB broth cultures grown for 3 days were centrifuged at 10,000 rpm for 10 minutes and supernatant was removed. To 2 ml of supernatant, 3 ml of Salkowski reagent was added and incubated for 30minutes. A Blank containing Salkowski reagent and water (3+2 ml) was used for calibration in ELICO UV Vis Spectrphotometer. The test samples were read at 530nm for absorbance (OD). OD values were compared with a standard graph made from authentic IAA to calculate the actual quantity of IAA and were expressed as µg/mL.
Optimization of media parameters for enhanced IAA production
Optimization of carbon and nitrogen source, tryptophan concentration and process parameters such as pH, tempeterature salinity were considered for enhanced IAA production from the selected strain. Methods by Prashanth and Mathivanan (2010) were followed in this experiment with slight modifications.
IAA isolation and characterization
Culture filtrate was taken by centrifuging the mass culture content at 10,000rpm for 10 minutes. The culture filtrate was mixed with equal volume of ethyl alcohol, and then solvent separation was done. The solvent layer was concentrated. The concentrated solvent (Crude Sample) was used to run Thin Layer Chromatography (TLC). After the movement of the solvent up to the solvent front, the bands in the TLC were identified after soaking in Iodine. Retention factor was calculated according to the standard formulae as follows, Retention factor = Distance traveled by Solute Distance traveled by the Solvent
Column chromatography
The column was set with Silica gel and hexane. Then the dried concentrated sample with Silica gel was added. After settling of the column along with the sample various concentrations of solutions were prepared to elude the pure compound from the crude sample. The various solvents used were Hexane, Ethyl Acetate and Chloroform.
Various ratios between the solvents Hexane : Ethyl Acetate and Hexane : Chloroform was prepared such as 2:8, 4:6, 6:4, 8:2. Setting the column using Silica and hexane, then the different ratio mixtures were added to allow separation of compounds.
Best formation of bands was visible at 2:8 concentration of Hexane : Chloroform, using a TLC. This TLC was soaked in Salkowski reagent. The particular band indicating the presence of IAA changed into light pink color in the TLC.
RESULTS AND DISCUSSION
Halotolerant rhizobacteria is capable of promoting various effects on the inoculated plants such as Biological control, Disease resistance, Growth promotion and many others. This work on Halotolerant rhizobacteria has provided information on the enhancement of IAA production through alteration of various media parameter. It has been reported that IAA production by bacteria can vary among different species and strains, and it is also influenced by culture condition, growth stage and substrate availability (Matsukawa et al.,2007) .
Initially the best strain based on production of IAA was selected as AMET 7041(Graph 1). The production of this strain was then enhanced by using various media parameters such as Tryptone, Carbon Sources, Nitrogen Sources and Salinity. During the process of screening, Salkowski reagent was used for detecting the presence of IAA. This reagent is an important option for qualitative and semiqualitative determination that assure the presence of the hormone in the supernatant of bacterial cultures or liquid formulations of biological inoculants based on the change of colour from yellow to pink, the presence of Indole Acetic Acid was confirmed. The amount of IAA produced by (Ehmann, 1977) . The values of the various strains along with Salkowski reagent was checked using UV-VIS spectrophotometer and their values were noted down in terms of Optical density. From these OD values using a standard graph, the values were converted to µg/ml. The reagent gives reaction with IAA and does not interact with L-tryptophan and Na-acetyl-Ltryptophan and used by and large (Vaghasiat et al., 2011) .Among the isolates Strain No 41 was found to be the best producer of IAA with 64µ/ml .Hence for further characterization of this isolates was done
Lee et al 2004 have reported that L tryptophan was more active for IAA production, though bacteria were able to produce IAA in absence of tryptophan. In presence of tryptophan, the microbes release greater quantities of IAA and related compounds. In present study tryptone being the basic substrate to find out the presence of IAA in a sample, was used in various concentrations. And the optimum condition was found to be at 1% giving 12µg/ml. Though the bacteria were able to produce IAA in the absence of L tryptophan, they produced higher amount of IAA in culture media supplemented with tryptophan (Skerman et al., 1959) . Some In this study five different carbon sources were used for the process. It includes Sucrose, Maltose, Dextrose, Lactose and Starch respectively. The results were checked by using a UV-VIS Spectrophotometer and hence the optimum source and value was found to be Sucrose of 0.3% which gave a value of 50µg/ml. Madhuri ,2011 have reported that Rhizobium leguminosarum and R.loti showed maximum IAA production in presence of lactose, mannitol in 48 hrs. Different sources of nitrogen were utilized for the process. It includes Malt Extract, Peptone, Ammonium dihydrogen orthophosphate, Sodium nitrate and Yeast Extract respectively. After checking the values by using Salkowski process, the best source and the best amount was found to be Ammonium dihydrogen Orthophosphate at 0.3% which gave a) Visible light b) In UV illumination c) In Iodine chamber in 71µg/ml. Nita et al., 2011 have reported that among the tested nitrogen sources, NH 4 Cl was found to be the most suitable nitrogen source for IAA production. 0.1% (w/v) NH 4 Cl was the optimum for highest IAA production. Similarly for salinity, various concentrations were considered, but of all the concentrations the best value was found out to be at 3% giving a value of 10µg/ml. The Culture filtrate of AMET 7041 was then concentrated and the isolation of IAA separately from the crude sample was done. This IAA was then characterized. IAA that was isolated after concentration using a distillation unit was then studied using a Column chromatography to identify and locate the separate compound (Fig 2) . This compound separation was found to be more accurate at a ratio of 2:8 using Hexane: Chloroform. The retention value was calculated further and was found to be 0.9675. Sridevi et al, 2008 reported TLC chromatogram of purified compound and standard IAA sprayed with salkowski reagent showed almost same Rf values.
